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Endometrial carcinoma affects over 40,000 American women annually,
making it the most common gynecologic malignancy. Over 80% of disease
is diagnosed in the early stages, resulting in a generally favorable prognosis
for most patients. However, discrepancies still exist with regard to primary
surgical management and postoperative adjuvant therapies directed at
reducing recurrence rates and improving survival. In this review, we outline
the surgical management of newly diagnosed disease and review the risk
factors that guide clinicians in the recommendation for postoperative
adjuvant therapy.
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Endometrial cancer is the most common gynecologic malignancy affecting
American women and the fourth most common cancer overall. According
to the American Cancer Society, 40,100 women will be diagnosed with

endometrial carcinoma in 2008.1 Unlike many malignancies, this cancer has a
bellwether: postmenopausal bleeding. Endometrial sampling via office Pipelle
procedure or operative curettage can lead to early diagnosis and a more favor-
able prognosis. Survival data suggest that roughly 85% to 90% of all women will
be alive at 5 years (Figure 1).2
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After the diagnosis of endometrial
cancer has been confirmed, hormonal
manipulation may be considered in
the reproductive aged patient who
wishes fertility preservation. How-
ever, these cases are the exception
and must be followed under close sur-
veillance. Standard treatment almost
universally begins with a total hys-
terectomy via any of a number of
approaches—abdominal, vaginal, or
minimally invasive. Comprehensive
staging, including pelvic and para-
aortic lymph node assessment, is cru-
cial in guiding postoperative adjuvant
treatment recommendations.

Adjuvant postoperative treatment
recommendations in advanced stage
disease are widely disparate and an
area of active research. However, as-
suming an adequate performance
status, virtually all women with ad-
vanced stage disease (stage III and IV)
will be recommended for chemother-
apy, external beam pelvic radiother-
apy with or without an extended
para-aortic field, or some combina-
tion of both modalities. These treat-
ments are geared at improving dis-
ease-free and overall survival in a
population in whom overall survival

remains disappointing—as low as 20%
in stage IV disease.2

Women with early stage disease pre-
sent a clinical conundrum. Given the
generally favorable prognosis overall,
adjuvant treatment recommendations
remain challenging. Minimal improve-
ments in survival are difficult to
demonstrate in large, randomized, con-
trolled trials. Many variables weigh
into a clinician’s decision on how to
proceed surgically and whether to rec-
ommend adjuvant treatment in early
stage disease, as well as the type of
treatment recommended. In this review,
we focus on primary surgical manage-
ment and the outcome variables that
may lead to the recommendation of ad-
juvant postoperative treatment.

Preoperative Risk Assessment
Numerous studies, both retrospectively
and prospectively, have identified risk
factors associated with metastatic
spread of disease. One of the most re-
liable risk factors is tumor histology.
Endometrioid histology is present in
up to 80% of endometrial cancers and
represents the natural progression of
atypical complex hyperplasia due to
estrogen imbalance. These type 1 tu-

mors are thought to have slower
growth and, anecdotally, their distrib-
ution is more commonly along lym-
phatic channels. Endometrioid tumors
are graded on a scale of 1 to 3 based
on the amount of solid growth and nu-
clear atypia, with lower grade tumors
recapitulating native endometrium.
High-grade tumors are associated with
higher rates of deep myometrial inva-
sion and lymphatic spread.3

Type 2 papillary serous and clear
cell histologies represent a more ag-
gressive malignancy. They arise in
atrophic endometrium, and are fre-
quently associated with mutations in
the p53 tumor suppressor gene.4 Uter-
ine papillary serous endometrial can-
cers behave in the same way as classic
ovarian serous tumors, with predomi-
nantly peritoneal spread. As a result,
type 2 tumors are thought to be high-
risk histologies and postoperative
management reflects the need for
more aggressive therapy. The presence
of these histologies on preoperative
endometrial sampling warrants classi-
fying these patients as high risk.5

Myometrial invasion is another im-
portant prognostic indicator and was
incorporated into the surgical staging
criteria adopted by the International
Federation of Gynecology and Obstet-
rics (FIGO) in 1988 (Figure 2). Although
some reports have stratified depth in
thirds, most organizations (FIGO in-
cluded) measure inner and outer
halves. Regardless of which criteria uti-
lized, it remains clear that the deeper
the invasion, the greater the risk of
lymphatic or metastatic spread.6,7

Some reports have attempted to in-
corporate the size of the primary
tumor in its maximal dimension into
risk stratification. The theory is that
the larger the tumor, the greater the
likelihood of lymphatic spread. The
conventional threshold is a measure
of 2 cm.8 Extending this concept fur-
ther, some have attempted to quantify
3-dimensional tumor volumes and
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Figure 1. Carcinoma of the corpus uteri: patients treated in 1999-2001. Survival by mode of staging, N � 7920.
Reprinted with permission from Creasman WT et al.2
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correlate this to risk of metastatic
spread and survival.9

These risk factors can all be ascer-
tained with the combined use of pre-
operative endometrial sampling and
intraoperative frozen section analysis
of the removed uterus. Intraoperative
pathologic assessment of tumor grade
and depth of invasion is accurate in
70% to 90% of cases.10,11 Some believe
that these risk factors are enough to

guide the intraoperative decision to
perform or withhold pelvic and para-
aortic lymphadenectomy, whereas oth-
ers debate this contention and would
recommend lymphadenectomy in all
women with endometrial cancer.12-16

Surgical Management
Primary Disease
Conventional therapy for most en-
dometrial cancer begins with a hys-

terectomy. In 1988, FIGO adopted a
surgical staging technique for the
classification of endometrial cancer.
Surgical staging includes removal of
the uterus, fallopian tubes, and
ovaries; peritoneal cytology; and in-
traoperative assessment of the pelvic
and para-aortic lymph nodes. After
20 years, this remains the standard of
care for the vast majority of women
with endometrial cancer. Surgical
staging allows for full assessment of
the abdominopelvic cavity, including
visualization and palpation of tissues,
collection of peritoneal cytology, and
removal of the pelvic and para-aortic
lymph nodes. Moreover, the surgeon
can readily collect biopsies of suspi-
cious-appearing areas, such as peri-
toneal implants, or the omentum.

In the past 10 years, surgical ad-
vances in minimally invasive surgery
have provided new options in the
treatment of endometrial cancer. Be-
ginning with traditional laparoscopy
and continuing with robotically as-
sisted laparoscopy, the surgeon may
be able to achieve the goal of a com-
prehensive surgical staging, including
lymphadenectomy, with reduced sur-
gical morbidity. Studies have demon-
strated comparable perioperative com-
plication rates with the laparoscopic
surgical approach, as well as compa-
rable lymph node counts. Long-term
survival data are incomplete from a
multi-institutional study compar-
ing laparoscopy to open surgical
staging. However, preliminary data
supports the premise that laparoscopy
is equivalent as described above.17

Robotically assisted laparoscopy may
bring improvements to standard
laparoscopy and further improve the
quality of surgical care.

Various modifications have been
proposed to this standard approach.
For example, in select patients, a
vaginal hysterectomy may be pre-
ferred. This surgical technique fails to
account for the possibility of lymph
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Figure 2. Carcinoma of the corpus uteri. Staging uterine cancer. Primary tumor and metastases (International
Federation of Gynecology and Obstetrics). Reprinted with permission from Creasman WT et al.2
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node or peritoneal metastases. But
when combined with modern imaging
modalities, the clinician may believe
that the risk of occult metastases is low
enough to warrant consideration of a
vaginal approach. This might affect
the very elderly patient, patients with
multiple medical morbidities, particu-
larly cardiopulmonary disease, or the
morbidly obese, whereby a vaginal
approach would obviate the need for
postoperative abdominal surgical
wound healing. Several retrospective
studies have demonstrated that in
carefully selected patients, the overall

cancer mortality is comparable with a
standard abdominal approach.18-20

Finally, there may be a role for rad-
ical hysterectomy, with associated
staging, in select patients with early
stage endometrial cancer. Originally
the radical hysterectomy was the pre-
ferred treatment for endometrial can-
cer cases. Over time, clinicians recog-
nized that the increase in associated
morbidity failed to achieve any im-
provement in survival. Today, the
radical hysterectomy remains a rea-
sonable option for patients with
known cervical involvement of a pri-
mary endometrial lesion. This ap-
proach allows for complete excision
of the tumor with a goal of negative
surgical margins, and, ideally, pre-
cludes the need for postoperative
radiation to the parametrial tissues
in cases with cervical involvement.21-22

A final consideration in the patient
with known cervical disease is preop-
erative pelvic radiation with intracav-
itary brachytherapy. This is particu-
larly advantageous in the patient with

bulky cervical disease that may not be
amenable to gross resection. In this
manner, the parametrium and pelvic
lymph nodes are ideally sterilized, al-
lowing an extrafascial hysterectomy
to complete therapy.

Assessment of Metastatic Disease
The role of surgical lymphadenec-
tomy has been continuously debated
since the FIGO staging criteria were
adopted. Assessment of the lymph
node–bearing tissue has been inter-
preted by some to include lymph node
inspection and/or palpation with se-

lective biopsies of suspicious areas.
Data suggest that this technique is of
limited value as microscopic metas-
tases can be frequently missed by
inspection/palpation.23 These mi-
crometastases also tend to be below
the detectable limits of conventional
imaging modalities such as computed
tomography and magnetic resonance
imaging. The role of positron emis-
sion tomography imaging in staging
endometrial cancer remains unclear.
Specifically identifying which pa-
tients benefit from lymphadenectomy
represents a unique challenge.

Advances and breakthroughs in
medicine have enabled surgeons to
perform lymphadenectomies with
minimal morbidity and increasing
ease. Advances in modern anesthesia
and surgical technology have reduced
the risk of perioperative morbidity and
mortality associated with lym-
phadenectomy.16,24,25 These develop-
ments, combined with the obvious
mortality associated with untreated
metastatic disease, have led most

surgeons to advocate a comprehensive
staging pelvic and para-aortic lym-
phadenectomy in the majority of pa-
tients with endometrial cancer. Fur-
thermore, because 15% to 20% of
women harbor metastatic disease in
the para-aortic region alone, the need
for complete lymphadenectomy can-
not be underemphasized.3,26,27 Dispar-
ity exists on what constitutes a com-
plete lymphadenectomy. Measuring
nodal counts has an inherent variabil-
ity from institution to institution, and
may even vary from surgeon to sur-
geon and from 1 pathologist to the
next within a single institution. It is
generally agreed that the higher the
nodal count, the more reliable the data,
particularly as they relate to a nega-
tive lymphadenectomy, with 1 series
suggesting an adequate nodal yield
exceeds 21 nodes.28 Some studie have
suggested a therapeutic benefit to
lymphadenectomy beyond the diag-
nostic information it may provide.29

Acknowledging the lack of an es-
tablished survival advantage derived
from lymphadenectomy in low-risk
patients, some gynecologic oncolo-
gists favor intraoperative triage based
on preoperative and intraoperative
risk factors.14 In this surgical ap-
proach, the tumor histology, grade,
and depth of invasion are ascertained
by frozen section pathology and used
to guide a surgeon’s decision to pro-
ceed with lymphadenectomy (Table 1).
Thus, in the lowest risk patients, the
surgeon may forgo lymphadenectomy
based on the low statistical risk of
finding metastatic disease. At the time
of publication (September 2008),
there is no clearly adopted consensus
on which low-risk patients benefit
from lymphadenectomy.

The final surgical variable that must
be considered is the role of surgical
cytoreduction or debulking. This treat-
ment is widely accepted in the man-
agement of serous ovarian cancer and
has some traction with regard to man-

Most surgeons advocate a comprehensive staging pelvic and para-aortic
lymphadenectomy in the majority of patients with endometrial cancer. Fur-
thermore, because 15% to 20% of women harbor metastatic disease in the
para-aortic region alone, the need for complete lymphadenectomy cannot be
underemphasized.
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agement of endometrial cancer. The
concept suggests that reducing large
bulky disease to small volume might
improve the efficacy of adjuvant ther-
apy, either chemotherapy or radiation.
In uterine papillary serous carcinoma,
the paradigm seems reasonable in that
the histology and distribution of dis-
ease are similar to serous ovarian can-
cer and both diseases tend to be
treated comparably with chemother-
apy.30,31 For endometrioid histology,
there is less support based on biology.

However, known limitations of radia-
tion on bulky disease suggests that a
survival advantage with debulking
surgery for all histologies may exist,
with some data to support this
premise.30,32 As always, with radical
surgical debulking, patient morbidity
must be carefully weighed against any
survival advantage.

Postoperative Risk Assessment
Risk stratification represents a guide-
line for a clinician’s postoperative

decision regarding adjuvant therapies.
Given the morbidity associated with
adjuvant therapy and the associated
health care expenditures, we are con-
tinuously looking to identify precisely
which patients might benefit from
these therapies. In light of this
dilemma, additional risk factors may
be identified postoperatively after
thorough comprehensive pathologic
specimen inspection.

The crux of any clinical algorithm
hinges on the lymphadenectomy. In

patients who have undergone a com-
prehensive staging procedure with
confirmed extrauterine disease, adju-
vant therapy will undoubtedly be rec-
ommended. In those with a thorough
and negative evaluation of lymph
node tissues, adjuvant treatment rec-
ommendations can be tailored to-
wards the goal of preventing local re-
currence. However, in those patients
who have not under gone a full stag-
ing procedure with lymphadenec-
tomy, postoperative adjuvant treat-

ment recommendations present a
conundrum.

In completely staged, node-nega-
tive patients, the risk of distant dis-
ease is minimal. However, in the un-
staged patient, where the lymph node
status is unknown and there is no
gross evidence of metastatic disease,
risk factors must be weighed more
carefully against the morbidity of po-
tential adjuvant therapies. The clini-
cian must extrapolate the risk factors
and postulate the likelihood of possi-
ble lymphatic spread. In the past, the
lack of lymph node data would fre-
quently lower the clinician’s thresh-
old to recommend pelvic external
beam therapy to sterilize the lymph
node beds. These guidelines were
based on large cooperative studies
that have demonstrated over 10% of
clinical stage I disease is associated
with positive occult lymphatic
spread.3 This radiation treatment
schema theoretically would address
the issue of occult metastatic disease
in patients with known risk factors,
such as high-grade histology and
deep myoinvasion. 

More recently, greater consideration
is being given to a second surgical
procedure for completion of lym-
phadenectomy and staging, typically
by a gynecologic oncologist, especially
in patients possessing 1 or more
pathologic risk factors. Laparoscopic
advances have increased the feasibility
of this option and decreased the asso-
ciated morbidity of the second proce-
dure. Performing this additional proce-
dure provides extra diagnostic
information and may increase the con-
fidence in postoperative treatment rec-
ommendations. Careful consideration
of all known risk factors must guide
clinicians in proceeding with the sec-
ond surgical procedure, as surgical
lymphadenectomy is not without risk.
In the lowest risk unstaged patients,
the likelihood of occult disease may be
lower than the complication rates

Table 1
Histologic Grade and Depth of Invasion

Grade

Depth G1(%) G2(%) G3(%) Total(%)

Endometrium only 44 (24) 31 (11) 11 (7) 86 (14)

Superficial 96 (53) 131 (45) 54 (35) 281 (45)

Middle 22 (12) 69 (24) 24 (16) 115 (19)

Deep 18 (10) 57 (20) 64 (42) 139 (22)

Total 180 (100) 288 (100) 153 (100) 621 (100)

Reprinted with permission from Creasman WT et al.3

Risk stratification represents a guideline for a clinician’s postoperative decision
regarding adjuvant therapies. Given the morbidity associated with adjuvant
therapy and the associated health care expenditures, we are continuously look-
ing to identify precisely which patients might benefit from these therapies.
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associated with either the procedure or
potential adjuvant therapies. It is be-
coming increasingly clear that pelvic
radiation is not an acceptable surro-
gate for comprehensive staging lym-
phadenectomy. 

In attempts to narrow the range of
patients receiving adjuvant therapy,
clinicians continue to identify addi-
tional risk factors and use them to tai-
lor treatment recommendations based
on risk. These risk factors are most
useful in 2 selected subgroups of pa-
tients: those with a complete negative
pathologic evaluation of the lymph
nodes or those who did not undergo
lymphadenectomy. Conceptually, it is
believed that lymphovascular space
invasion (LVSI) identified on the uter-
ine specimen represents a surrogate
for distant lymphatic metastases.
Specimen processing artifacts might
mitigate this interpretation slightly,
but the basic premise generally holds
true. In a patient with positive lymph
nodes, the significance of LVSI is
moot. However, in the completely
staged patient with negative nodes,
LVSI may represent an increased risk
of occult distant disease that was not
identified during lymphadenectomy. 

Lower uterine segment disease and
occult cervical disease have been sep-
arately postulated to increase the risk
of distant spread. The underlying bio-
logic concept behind these variables is
that tumor in the lower uterine seg-
ment and/or cervix is more prone to
lymphatic spread via parametrial lym-
phatics when compared with exophytic
fundal tumors.33,34 This theory has
been contested, particularly with at-
tempts at sentinel lymph node map-
ping and lymphoscintilliographic
studies that have demonstrated tumor
migration through collaterals along
the fallopian tube and out the in-
fundibulopelvic ligament, directly into
the para-aortic chains.35 However,
most clinicians would accept that dis-
ease in the cervix and/or lower uterine

segment is associated with increased
risk of lymphatic spread. 

One final postoperative risk factor
is pelvic cytology. Staging protocols
dictate intraoperative collection of
cytology from the pelvic cavity. Inter-
pretation of this information is a
challenge in its own right. In patients
with known metastatic disease docu-
mented by peritoneal biopsies or pos-
itive lymph nodes, cytology adds lit-
tle to clinical decision making.
However, in unstaged patients, or pa-
tients with negative staging, positive
cytology represents an additional risk
factor for metastatic disease. Indepen-
dently, its prognostic significance is
unclear.36-38 Furthermore, in some
cases positive cytology may poten-
tially represent an artifact. Although
cytology is typically collected at the
beginning of a case, before intraoper-
ative uterine manipulation occurs,
positive washings may be the conta-
minated product of preoperative diag-
nostic procedures such as dilation and
curettage, particularly those accom-
panied by hysteroscopy, that may ex-
travasate malignant cells into the ab-
dominopelvic cavity.

Postoperative Adjuvant
Treatment
After surgery, interpreting the associ-
ated pathologic data and the associ-
ated risk of metastatic disease pre-
sents the most critical decision in
management. Clinicians have 3 po-
tential tools in their armamentarium
for adjuvant treatment: systemic
chemotherapy, external beam pelvic
radiotherapy, or vaginal brachyther-
apy. Each treatment modality carries
associated morbidities and, above all
else, patients’ performance status
must be considered and their auton-
omy must be respected. Chemother-
apy is typically platinum based and
although generally well tolerated, it
can be complicated by myelosup-
pression, nausea, and neuropathy

among several other potential acute
or chronic toxicities. Current multi-
institutional studies are investigating
which chemotherapeutic regimens
achieve the best survival with the
least morbidity. Several retrospective
reports have demonstrated the utility
of cytotoxic chemotherapy for uterine
papillary serous carcinomas of any
stage.5,39,40 Patients with advanced
endometrioid endometrial cancer, es-
pecially when intraperitoneal disease
is present, may also benefit from sys-
temic chemotherapy. In the presence
of lymphatically disseminated ad-
vanced disease, pelvic radiation, with
or without an extended field to the
para-aortic region, is often consid-
ered. However, even in this patient
population, chemotherapy is gaining
traction as an upfront therapy.41-44 In
the absence of high-risk histology or
distant disease, the clinician must
then assess the information available
regarding the individual patient and
consider the utility of the aforemen-
tioned therapies or vaginal
brachytherapy. Vaginal brachyther-
apy has not been shown to improve
survival in early stage, low-risk dis-
ease; however, it does reduce local re-
currence rates and it is well tolerated
with very little morbidity.45-47

Patterns of care studies have
demonstrated a wide range of variabil-
ity in postoperative treatment recom-
mendations for patients with early
stage disease.48,49 The early stage, 
low-risk patient population is hetero-
geneous and there are no clear studies
to guide recommendations. One ap-
proach is to consider the total number
of risk factors that are positive. For
example, in a patient with only 1 risk
factor such as positive LVSI or minimal
myoinvasion or grade 2 histology,
treatment might be withheld. However,
if a patient has deep myometrial inva-
sion and a high-grade histology and a
tumor larger than 2 cm, adjuvant
vaginal brachytherapy would almost
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always be recommended. Recent data
suggest advanced age may also be an
independent risk factor and should be
considered in this clinical decision
making.50

Conclusions
Despite the many medical advances of
the past 20 years, the incidence of en-
dometrial cancer remains on the rise.
The preponderance of new cases will
continue to be low-risk patients—pa-

tients without metastatic disease. It is
extremely unlikely that prospective
level I evidence will emerge to guide
clinicians in their treatment recom-
mendations either intraoperatively or
postoperatively. Survival is already
quite high in this population and clin-
ical trials would require the enroll-
ment of thousands of patients and
prohibitive costs to demonstrate small
differences in outcome. As a result,
clinicians will continue to rely on the

combination of preoperative and in-
traoperative risk factors to guide the
decision to perform surgical lym-
phadenectomy. These data can then
be combined with postoperative
pathologic data to guide adjuvant
treatment recommendations. Univer-
sal guidelines continue to remain elu-
sive and the proverbial patient-tai-
lored approach will often require
clinicians to make recommendations
on a case-by-case basis (Figure 3).
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Figure 3. Treatment algorithm for early stage endometrical cancer. BSO, bilateral salpingo-oophorectomy; G, grade; MI, myometrial invasion; P/PA, pelvic/para-aortic; PTD,
primary tumor diameter; Rx, prescription. Reprinted with permission from Greven KM, Podratz KC. Management of early-stage endometrial cancer. In: Gershenson D, McGuire
W, Gore M, eds. Gynecologic Cancer: Controversies in Management. Philadelphia: Elsevier; 2004:259-273.
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It remains unclear what future
treatments hold promise. A large
multi-institutional protocol is under-
way to assess competing chemothera-
peutic regimens in advanced stage
and recurrent disease. The optimal use
of radiation remains unclear, and
developments such as intensity mod-
ulated radiation therapy may help
increase the ability to deliver dose
with reduced morbidity. Hormones re-
main a well-tolerated option in se-
lected cases and ongoing studies
might better identify which patients
benefit from them most. Lastly, new
biologic agents are constantly under
development. Anti–vascular endothe-
lial growth factor antibodies, such
as bevacizumab, are being utilized
in several tumor types and will likely
surface in endometrial protocols in
the near future. As we better under-
stand the molecular and genetic path-
ways responsible for endometrial can-
cer involving DNA mismatch repair
genes, it seems plausible that
individually tailored therapy might
become more than a fantasy and our

collective efforts might shift toward
prevention.
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